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of the evaporator, so as to be in intimate contact with a surface of the hole of the 
evaporator. The surface of the hole of the evaporator is provided with an internal fin 
(not shown) for increasing an evaporation area. The liquid from the condenser runs 
through pipe 104 and flows into a liquid pool 121 through a lower portion of the 
evaporator, and the vapor exits from an upper portion of the evaporator through pipe 
102 and flows to the condenser. 

Fig. 7 shows variation of the temperature of the heat source in an experimental 
operation of the loop-type thermosiphon employing the evaporator and the pipe 
arrangement shown in Fig. 6 and containing water as a working fluid. If an amount of 
heat generation from the heat source is not larger than 75% of designed load, fluctuation 
of the temperature of the heat source is caused as shown in Fig. 7. Improvement was 
not observed even when a contained amount of the working fluid was changed. 

An object of the present invention is to provide a loop-type thermosiphon 
capable of maintaining a stable temperature of a high-temperature heat source in spite of 
large fluctuation of heat load and a Stirling refrigerator equipped with the same. 

Disclosure of the Invention 

A loop-type thermosiphon according to the present invention transfers heat from 
a cylindrical high-temperature heat source using a working fluid. The loop-type 
thermosiphon includes: an annular evaporator having a heat absorption portion attached 
to the high-temperature heat source and evaporating the working fluid by depriving the 
high-temperature heat source of heat through the heat absorption portion; a condenser 
located above the high-temperature heat source and condensing the working fluid that 
has evaporated in the evaporator; and a pipe connecting the evaporator and the 
condenser so as to form a loop. The working fluid that has passed through the 
condenser and has been condensed is made to fall on the heat absorption portion. 

According to such an arrangement, the cooled and condensed working fluid is 
preheated after falling on the heat absorption portion instead of being directly supplied 
to the liquid pool, and 
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thereafter it is supplied from above by gravitation. Accordingly, a flow is produced in 
the liquid pool and evaporation of the working fluid as a whole, including the working 
fluid in the liquid pool, is promoted. Naturally, evaporation of the working fluid that 
has been introduced and initially exchanges heat with the heat absorption portion is also 
5 promoted in an ensured manner, whereby temperature distribution in the high- 
temperature heat source can be uniform. In addition, separation of bubbles adhered to 
the heat absorption portion or the like can be promoted. Therefore, heat exchange 
adapted to fluctuation of the heat load can be performed, and the temperature of the 
high-temperature heat source can be stabilized. In addition, as the high-temperature 
10 heat sourc e has a cylindrical shape and the evaporator has an annular shape, an 

apparatus having a compact structure and ensuring heat exchange efficiency can readily 
be manufactured. 

Brief Description of the Drawings 
15 Fig. 1 illustrates a basic arrangement of a loop-type thermosiphon in a first 

embodiment of the present invention. 

Fig. 2 shows a variation of the loop-type thermosiphon in the first embodiment 
of the present invention. 

Fig. 3 shows a Stirling refrigerator in a second embodiment of the present 
20 invention. 

Fig. 4 shows stability of a temperature of a heat source when a loop-type 
thermosiphon in a third embodiment of the present invention is employed. 
Fig. 5 shows an arrangement of a general loop-type thermosiphon. 
Fig. 6 shows an evaporator in a conventional loop-type thermosiphon. 
25 Fig. 7 shows fluctuation of a temperature of a heat source when the conventional 

loop-type thermosiphon is used. 

Best Modes for Carrying Out the Invention 
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In the following, embodiments of the present invention will be described with 
reference to the figures. 

(First Embodiment) 
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CLAIMS 

1 (Amended) A loop-type thermosiphon transferring heat from a cylindrical 
high-temperature heat source (5) using a working fluid (22, 23), comprising: 

an annular evaporator (1) having a heat absorption portion (la) attached to said 
high-temperature heat source (5) and evaporating said working fluid by depriving said 
high-temperature heat source of heat through the heat absorption portion; 

a condenser (3) located above said high-temperature heat source and condensing 
the working fluid (23) that has evaporated in said evaporator; and 

a pipe (2, 4) connecting said evaporator and said condenser so as to form a loop; 
wherein 

said working fluid (22) that has passed through said condenser and has been 
condensed is made to fall on said heat absorption portion (la). 

2. (Amended) The loop-type thermosiphon according to claim 1, wherein 
in said evaporator (1) A said working fluid condensed in said condenser is 

introduced so as to fall on a top portion of said heat absorption portion. 

3. The loop-type thermosiphon according to claim 1, wherein 

a flow resistance of said pipe (2) guiding the working fluid (23) that has 
evaporated in said evaporator (1) to said condenser (3) is made smaller than a flow 
resistance of said pipe (4) guiding the working fluid (22) condensed in said condenser 
(3) to said evaporator (1). 

4. The loop-type thermosiphon according to claim 1, wherein 
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